ratio of 3.5:1 [7] . Esophageal cancer comprises two types of primary tumors, adenocarcinoma and squamous cell carcinoma. The most frequent histological type is squamous cell carcinoma, especially in developing countries with low socioeconomic status, such as in several Asian and African regions [8] . There has been a clear shift, in that the incidence of esophageal adenocarcinoma has been increasing rapidly whereas the incidence of squamous cell carcinoma has been decreasing. The percentage of adenocarcinoma prevalence increased from 3.5% in 1985 to 17% in 2000 [7] .
In Western countries, adenocarcinoma has become the dominant histological type of esophageal cancer. The incidence of esophageal adenocarcinoma in Western Europe and the USA is almost 50% among all types of esophageal cancer [7, 9] . Data collected between 1998 and 2003 in the USA by the Centers for Disease Control and Prevention showed that the incidence of esophageal adenocarcinoma increased by 2.1% per year, whereas squamous cell carcinoma of the esophagus decreased by 3.6% per year [10] . Gastroesophageal reflux disease (GERD), obesity, and decreasing prevalence of Helicobacter pylori infection are factors related to the development of adenocarcinoma of the esophagus [9] . When classified according to the location of tumors, adenocarcinoma of the esophagus occurs in the distal third of the esophagus, whereas squamous cell carcinoma can occur in any part of the esophagus, although most tumors occur in the distal third of the esophagus [11] .
There has been a downward trend in the incidence of gastric cancer. The prevalence of gastric cancer increased significantly throughout the 19 th century, but the number of cases has decreased abruptly over the past five decades in most parts of the world [2, 12] . The most frequent gastric cancer type is adenocarcinoma, which accounts for 90-95% of adenocarcinoma cases, and the remaining 5-10% are carcinoma of nonepithelial origin [13] . According to Lauren's classification [14] , there are three types of gastric adenocarcinoma: intestinal type (tubular, mucinous, and papillary adenocarcinoma), diffuse type (signet ring cell carcinoma and other poorly cohesive carcinomas), and indeterminate type or mixed carcinoma (squamous cell carcinoma, adenosquamous carcinoma, and other epithelial carcinomas). The frequency of each type is 54%, 32%, and 15%, respectively [15] . The decreasing number of H. pylori infections also contributes to the decline in the incidence of the intestinal type of gastric cancer because gastric cancer is associated with H. pylori infection and chronic gastritis. The rate of diffuse type gastric carcinoma increased from 0.3 cases per 100,000 population in 1973 to 1.8 cases per 100,000 population in 2000. An increase in the incidence of diffuse type gastric cancer and a decrease in intestinal-type gastric cancer was reported for males and females, African-Americans and whites [16] . The most common stomach cancer location in the world is non-cardia gastric cancer, although its incidence has been declining in developed regions.
However, non-cardia gastric cancer remains common in many geographic regions, including China, Japan, Eastern Europe, and Central/ South America. By contrast, the incidence of adenocarcinoma of the cardia, which is triggered by reflux disease, has been rising in Europe and North America over the past two decades [3] .
Small intestine cancer is a rare type of tumor that accounts for < 5% of primary gastrointestinal tumors originating in the small intestine. A review of 144 cases of small intestine cancer showed that 64% of patients were men, with a median age of 55.7 years, and that the four most common types of small intestine cancer are adenocarcinoma (47%), carcinoid (28%), sarcoma (13%), and lymphoma (12%) [17] . A study from Sweden reported that, from 1960 to 2009, the incidence of small intestine cancer increased from 14.2 to 19.7 per million per year. The incidence of duodenal cancer increased more than threefold from 1.6 to 5.4 per million per year, and the incidence of adenocarcinoma of the duodenum increased from 0.7 to 4.2 per million per year. Malignant tumors of the small bowel with unspecified anatomical locations increased slightly from 7.0 to 7.9 per million, but the incidence of small bowel tumor in other locations and of other histological types was more stable [18] .
Global Cancer Statistics -2008 stated that colorectal cancer is the third most common cancer in males and second most common in females [19, 20] . Several studies have reported that the incidence of colorectal cancer has been increasing in Asian countries [5, 21] . By contrast, the incidence of colorectal cancer has remained stable in most developed countries and has shown decreased trends in the USA [4, 22] . Some studies have shown that colorectal cancer affects a younger population in some regions in Asia, Canada, Australia, North America, and some European countries. In the USA, colon cancer incidence in younger patients (20-40 years) increased by 17%, while rectal cancer incidence rose by 75% in the period 1973-1999 [23] . By contrast, some studies have claimed that this was not a consistent trend or was a temporary trend only in particular areas. In China, the proportion of colorectal cancer patients aged < 50 years decreased from 54.1% in 1960 to 27.3% in 2008 while patients aged > 60 years diagnosed with colorectal cancer increased over time. A shift in the typical location of colorectal cancers has also occurred. In China, from year 2000 to 2008 the proportion of patients with sigmoid colon cancer increased from 13.8% to 20.7%, and that of patients with rectum cancer decreased from 63.3% to 54.4% [20] . By contrast, Gomez et al. found no shift in the location of colorectal cancers; the distribution by which 69% of colorectal cancers were left sided and 31% were right persisted [24] . Similar data were also reported by Effendi et al. who found 74.6% of colorectal cancers were located in the rectum [25] .
The aim of this study was to identify the latest trends in the demography, histopathology, and location of gastrointestinal malignancies in patients admitted to Cipto Mangunkusumo National General Hospital, Jakarta, Indonesia. This hospital is a national referral hospital in Indonesia, to which most patients with malignancy, especially those from Jakarta's surrounding cities are referred.
Methods
This cross-sectional retrospective study was based on medical records collected consecutively from January 1, 2002, to December 31, 2011. The subjects were patients diagnosed with esophageal cancer, gastric cancer, duodenal cancer, and colorectal cancer based on endoscopy reports from the Gastrointestinal Endoscopy Center, Cipto Mangunkusumo National General Hospital. Esophageal cancer Demography of esophageal cancer: There was no statistically significant change in the demography of esophageal cancer between the two periods ( Table 3 ). However the prevalence was higher in males as compared to females during both periods.
The most prevalent gastrointestinal cancers throughout the decade were colorectal cancer (76.3% and 71.4% in 2002-2006 and 2007-2011, respectively), followed by gastric cancer (15.6% and 14.87%), esophageal cancer (7.4% and 7.6%), and duodenal cancer (0.67%% and 6.1%) ( Table 2) .
Histopathology of esophageal cancer:
There was a shift in the pattern of the histopathology of esophageal cancer ( Table 4 
Location of esophageal cancer:
Overall, there were no changes in the location of esophageal cancers (upper esophagus, lower esophagus, middle esophagus, and diffuse) between the periods (Table 5 ). There was a nonsignificant increase in the percentage of cases with a diffuse location from 0% to 15.4% (p = 0.112). Abbreviations: Right = cecum, ascending colon, hepatic flexure, and transverse colon; Left = descending colon, sigmoid, rectum, and anus.
Makmun (Table 10 ). Adenocarcinoma was the most prevalent duodenal carcinoma at both periods. Location of duodenal cancers: Similarly, No change was observed in the location of duodenal cancers in both periods (Table 11) . (Table 12 ). However, the mean age of colorectal cancer incidence did not change significantly.
Colorectal cancer

Histopathology of colorectal cancer:
There was no change in the histopathology of colorectal cancer (Table 13) when compared between periods. Carcinoma was the most frequent colorectal cancer in both periods.
Location of colorectal cancers:
There was no change in the location of colorectal cancers (Table 14) .
Discussion
Cancer is the leading cause of death in economically developed countries and the second leading cause of death in developing countries [19] . Gastrointestinal malignancy is one of the most common malignancies in the world, and its incidence remains high, particularly in Asia [4] . The incidence of gastrointestinal cancer in our hospital is similar to that reported in other countries. In general, we did not find any changing trends in the demography of gastrointestinal malignancy [19] .
Esophageal cancer
Demography of esophageal cancer
Esophageal carcinoma is likely to occur in older people and is more frequent in males. A study from the Czech Republic found that the highest incidence of esophageal carcinoma occurred in people aged 50-70 years, with male-to-female ratio of 3.5:1 [7] . In our study, the highest incidence of esophageal cancer occurred in people aged 50-60 years, but the male-to-female ratio was 2:1. Even though the increase in the percentage of female patients did not change significantly between the two periods (27.3% to 38.5%, p = 0.413), we should be aware that this percentage appears to be increasing.
Worldwide, both in high-and low-incidence areas for esophageal cancer, the percentage of the population younger than 30 years with esophageal cancer are 0.5-1%. Data from our hospital is in line with global incidence of esophageal cancer in the younger population aged <30 years. By contrast, a report from Tenwek Hospital, Bomet, Kenya found that the percentage of esophageal cancer in the population aged <30 years was 6.3%. [26] . This difference between studies may reflect genetic or environmental differences such as socioeconomic status, diet, use of traditional medicine or foods, and the presence of communicable diseases [22] .
Histopathology of esophageal cancer
During the decade of this study, the number of adenocarcinoma cases increased and that of squamous cell carcinomas decreased. These results are similar to those of a study by Rozen et al. in Israel, which found that the incidence of squamous cell carcinoma of the esophagus decreased and that the incidence of adenocarcinoma increased [15] . Adenocarcinoma of the esophagus is associated with chronic GERD. A recent meta-analysis based on five studies showed that GERD patients without reflux symptoms or at least weekly symptoms had a nearly fivefold increased risk of adenocarcinoma of the esophagus (odds ratio (OR), 4.9; 95% confidence interval (CI), 3.9-6.2), whereas GERD patients with daily symptoms had a sevenfold increased risk of adenocarcinoma of the esophagus (OR, 7.4; 95% CI, 4.9-11.1) compared to normal population [27] . The mechanism for the increased risk could involve the chronic reflux of gastric contents into the esophagus, which irritates the lower part of the esophagus and leads to cell transversion and mutation [15, 28] , and eventually to the premalignant lesions of Barrett's esophagus.
In addition to GERD, many studies have shown that obesity is also a risk factor for adenocarcinoma of the esophagus, particularly in men. Several authors have hypothesized that this is because a heavier abdomen tends to increase the pressure on the stomach, causing acid reflux into the esophagus [9] . The increased BMI has strong association with development of adenocarcinoma of esophagus. A recent meta-analysis based on 22 observational studies found that the risk ratio of adenocarcinoma of the [29] .
In addition to the increased prevalence of GERD, the high prevalence of overweight has also become an important factor underlying the changing histological pattern of esophageal cancer both worldwide and in Indonesia. Worldwide, the prevalence of overweight and obesity combined rose by 27.5% for adults and by 47.1% for children between 1980 and 2013 [30] . A study by Stevens et al reported that during 1998 to 2008, there was an increase prevalence of overweight from 24.6% to 34.4% while the obesity increased from 6.4% to 12% [31] . Data from the Ministry of Health, Republic of Indonesia, in the National Basic Health Research 2007 report showed that the percentages of Indonesian people with a BMI  25 kg/m 2 were about 30% for females and 19% for males in 2008 [32] .
We predict that, in the future, adenocarcinoma of the esophagus will occur more often compare with squamous cell carcinoma because of the increase in the prevalence of GERD and obesity in Indonesia. These related factors seemed to be increasing because of dietary changes, especially fast food consumption, in our population. This is supported by the rapid increase in the number of fast food restaurants, which make remarkable profits in Indonesia [33] .
Location of esophageal cancers
In this study, the most prevalent location was in the lower third of the esophagus, and adenocarcinoma was the most prevalent type of esophageal cancer. This location is affected by several risk factors, such as GERD and obesity [34] . There was no clear change in the locations of esophageal cancer between the two periods. This might relate to the location of squamous cell carcinomas, which are found in any part of the esophagus, whereas adenocarcinoma is found mainly in the distal third of the esophagus [11] .
Gastric cancer
Demography of gastric cancer
The incidence of gastric cancer has been declining over several decades. Gastric cancer occurs most commonly in males, with a male-to-female ratio of 2:1 to 3:2. The highest incidence occurs in people aged <65 years, and 70% of patients are aged <50 years [19, 35] .
In this study, the male-to-female ratio for gastric cancer was 2:1, which is similar to the value reported in the Global Cancer Statistics [19] . In our study, the mean age of gastric cancer patients shifted to a younger age between the two time periods, and the percentage of patients aged 30-60 years increased whereas the percentage of patients aged >60 years decreased. The increased prevalence among the population aged 30-60 years may reflect an increased awareness of health, especially among dyspeptic patients, some of whom received an upper gastrointestinal endoscopy examination. This speculation is also supported by the increased number of doctors who are competent in gastrointestinal endoscopy procedures and the number of gastrointestinal endoscopy facilities in Indonesia during the past decades, which ensure that gastrointestinal cancer patients receive a proper examination in the early stage [36] . Another factor that contributes in the development of gastric cancer in young adults is H. pylori infection at a younger age [37] . Several studies have shown that, in addition to genetic factors, H. pylori infection plays a major role in the pathogenesis of gastric cancer in young adults [38] .
Histopathology of gastric cancer
A report showed that the number of cases of intestinaltype of adenocarcinoma has decreased in Western countries because of declining numbers of cases of H. pylori infection [16] . However, in this study, intestinal adenocarcinoma was still the most frequent type of gastric cancer. This may reflect the high incidence of H. pylori infection and chronic gastritis in Indonesia. In the latest study of patients with dyspepsia who underwent endoscopic examination in five large cities in Indonesia, 52.3% of 310 samples were positive for H. pylori [39] . A study by Henson et al. found higher prevalence rates of H. pylori infections in developing Asian countries and lower rates in more industrialized and developed countries [16] .
Even though several studies have claimed that the prevalence of H. pylori infection in Indonesia remains high, a study by Saragih et [40] . Based on these data, we predict that in Indonesia, the intestinal type of gastric cancer will remain the most prevalent type of gastric cancer for the next few years but that the overall prevalence of gastric cancer will continue to decline because of the declining number of H. pylori infections.
Location of gastric cancers
Non-cardia gastric cancer was more frequent than cardia gastric cancer. H. pylori infection is an important etiological factor for the occurrence of non-cardia gastric adenocarcinoma [41] and the incidence of H. pylori infection remains high in Indonesia. Eventhough the incidence of cardia adenocarcinoma has been rising in Europe because of the increased incidence of GERD, in our study, the prevalence of adenocarcinoma with a cardial or proximal location did not change over the studied decade. However, the prevalence of GERD has clearly increased in Indonesia in the last two decades. Syam et al. reported that the prevalence GERD in patients admitted to Cipto Mangunkusumo National General Hospital increased from 5.7% in 1997 to 25.2% in 2002 [27] . Although the increase in the prevalence of GERD did not affect the number of cardia gastric cancer cases, its increase is consistent with the rising of prevalence of adenocarcinoma of the distal esophagus in Indonesia.
In this study, we found that the incidence of cancer with an extended or unclassified location increased from 2.2% to 27.5% (p = 0.001) from 2002-2006 to 2007-2011 . Diffuse stomach cancer is an aggressive type of adenocarcinoma and develops more in young population with a family history of the disease or a genetic syndrome [42] .
Duodenal cancer
Demography of duodenal cancer
Malignant tumors of the small intestine are rare throughout the world, with a global incidence of less than 1.0 per 100,000 population [43] . The incidence of duodenal cancer in Cipto Mangunkusumo National General Hospital has increased up to 10-fold over the past decade. A similar trend was reported by Lu et al., who claimed that the incidence of small intestine cancer has increased in the last four decades [18] .
Lifestyle habits and diet play significant roles in the development of duodenal cancer. A high intake of carbohydrates, red meat, and salted and preserved food increases the risk of adenocarcinoma of the small intestine, whereas a high intake of coffee, fish, and vegetables seems to be protective against adenocarcinoma of the small intestine.
Data from the National Statistical Bureau of the Republic of Indonesia show that there was an increase in consumption of meat and prepared food in the last decade. The average daily per capita consumption of protein as meat increased from 1.33 g in 1999 to 2.75 g in 2010. A similar trend was observed for consumption of prepared food, in which the average daily per capita consumption of protein as prepared food increased from 4.62 g in 1999 to 9.01 g in 2011 [44] . We speculate that, in the near future, the incidence of intestinal cancer will increase because of these dietary changes of Indonesian people, who now prefer to eat more meat and prepared food.
Histology and location of duodenal cancers
Adenocarcinoma arises most commonly in the duodenum, whereas carcinoid tumors and lymphoma predominate in the jejunum and ileum. Sarcoma distributes equally among all three segments of the small intestine [45] .
There were no changes in the histology or location of small intestine cancers in the past decade [18] . Adenocarcinoma was the most prevalent type of duodenal carcinoma in both periods. This finding is consistent with the findings of other studies that found that adenocarcinoma accounts for almost 90% of all cancer of the duodenum. Adenocarcinoma is related to the pathology of cancer of the small intestine, where a high consumption of red meat, carbohydrate, and preserved food triggers the growth of duodenal adenocarcinoma [24] .
Colorectal cancer
Demography of colorectal cancer
Colorectal cancer is the most frequent type of gastrointestinal cancer. The incidence and death rates for colorectal cancer increase with age. Overall, 90% of new cases and 94% of deaths occur in individuals 50 years and older. The incidence of colorectal cancer is more than 15 times higher in adults 50 years and older than in those aged 20 to 49 years [46] . In the USA, the rates of colorectal cancer are similar in men and women, although worldwide there appears to be a slight male predominance [47] . Our findings that colorectal cancer was more prevalent in patients aged 30-60 years and in men (3:2 male-to-female ratio) are consistent with these previous studies.
Histopathology of colorectal cancer
Adenocarcinoma counts for 96-98% of all colorectal cancer, and the remaining 2-4% is nonepithelial cancer, which includes neuroendocrine cancer (carcinoid), epidermoid carcinoma, lymphoma, and sarcoma (including GIST) [48] . In this study, the incidence of colorectal adenocarcinoma was >90% during both periods. This shows that colorectal adenocarcinoma was both the most frequent colorectal cancer and the most frequent gastrointestinal cancer.
Location of colorectal cancers
In this study, there was no change in the location of colorectal tumors between the two time periods. Some studies have reported increase in the incidence of colorectal cancer in the right side, which includes the cecum, ascending colon, hepatic flexure, transverse colon, and splenic flexure. However, several studies have also claimed that the data from these previous studies represented only temporary trends in particular areas.
A study by Cucino et al. found that the proportion of proximal lesions increased by 16% among white males and females and by 22% among black males aged over 30 years [49] . However, a study by Gomez et al. reported no significant change in the anatomical distribution of colorectal cancer in the past 10 years and found no significant changes in colorectal cancer locations when compared between ages at diagnosis and genders. Leftsided colorectal cancer accounted for 69% of cases and right-sided cancer for 31% [24] .
Conclusion
We found several changing trends in the patterns of gastrointestinal malignancy in Indonesian patients. The histopathology of esophageal cancer changed and adenocarcinoma became more prevalent than squamous cell carcinoma in the second period (2007-2011). The mean age of gastric cancer patients shifted to a younger age, and the percentage of patients aged 30-60 years increased while the percentage of patients aged >60 years decreased. Analysis of the histopathology of gastric cancer showed a significant decrease in the percentage of patients with diffuse type gastric cancer. A new trend was also found in the location of gastric cancers, as shown by the increase in the number of extended lesions to >2 locations. However, this study found no changes in the percentages of cardia and non-cardia gastric cancers. Although several studies have found that the location of colorectal cancers shifted to the right side during this time, we found no such change. Several changing trends found in our study are similar to those reported in other regions of the world. Indonesia is a developing country where the incidence of gastrointestinal malignancy is influenced by a combination of environmental and lifestyle risk factors, including a high incidence of H. pylori infection and changes in the lifestyle and diet of the Indonesian population, which have triggered an increase in the incidence of GERD. Further epidemiological data with larger samples are needed to understand fully these changing trends in gastrointestinal malignancy in Indonesia.
